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® Polytetrafluoroethylene porous material and process tor producing the same. 

@ A polytetrafluoroethylene porous material and a 
process for producing the same are disclosed, the 
material comprising a mixture of poly- 
tetrafluoroethylene having a number-average molec- 
ular weight of 2,000,000 or more and poly- 
tetrafluoroethylene having a number-average molec- 
ular weight of 1.000.000 or less, the material having 
been stretched at least uniaxially. 
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POLYTETRAFLUOROETHYLENE POROUS nflATERlAL AND PROCESS FOR PRODUCING THE SAME 



FIELD OF THE INVENTION 



The present invention relates to a poly- 
tetrafluoroethylene (PTFE) porous material for use 
as a filter for precision filtration and in other ap- 
plications. More particularly, it relates to a PTFE 
porous material having a high porosity with rela- 
tively large pore diameters and a process for pro- 
ducing such porous material. 



BACKGROUND OF THE INVENTION 



Membrane filters made of porous PTFE pres- 
ently on the market generally have average pore 
diameters ranging from about 0.1 to 10 am with 
the maximum average pore diameter being 10 u.m 
at the most. Recently, however, there is a demand 
for development of a PTFE membrane filter having 
a larger average pore diameter. For use as an air 
filter in clean rooms or the like, membrane filters 
are required to have low pressure losses. Further, 
PTFE porous materials are best suited for use as a 
sheathing material for ultra-high-speed coaxial ca- 
bles, and the higher the porosity thereof, the higher 
the performance of the cables. 

Among conventional processes for producing 
PTFE porous materials, a representative method is 
to heat unsintered formed PTFE containing a liquid 
lubricant to about 327* C or more while the PTFE 
is kept in an at least uniaxially stretched state (as 
described in JP-B-42-13560). (The term "JP-B" as 
used herein means an ''examined Japanese patent 
publication".) According to this method. PTFE poly- 
mers having average molecular weights (number- 
average molecular weights) as high as 2,000.000 or 
more and showing good stretchabillty have conven- 
tionally been used, and the porosity can be con- 
trolled by changing the degree of stretching. This 
method, however, is defective In that the stretching 
of unsintered formed PTFE can only be performed 
at limited degrees of stretching and, hence, the 
porosity also is heightened in a limited range. 

A method has been proposed in which sintered 
formed PTFE is annealed to heighten crystallinity 
and then the PTFE is uniaxially stretched, thereby 
to produce a PTFE porous membrane having 
micropores (as described in JP-B-53-42794). How- 
ever, since the stretching cannot be conducted at 
higher degrees of stretching, membranes having 
low porosity and poor permeability can only be 
obtained. 

A recently proposed method is to produce a 



PTFE porous membrane having micropores with a 
high porosity by use of low molecular weight PTFE 
that shows poor stretchability (as described in JP- 
A-64-78823), (The term "JP-A" as used herein 

s means an "unexamined published Japanese patent 
application".) This method employs a special pro- 
cedure comprising shaping a PTFE fine powder 
having a number-average molecular weight of 
1.000,000 or less by means of paste extrusion, 

70 subjecting the formed PTFE to sintering and then 
heat treatment to heighten crystallinity. and then 
stretching the resulting PTFE at least uniaxially. 
This method, however, is intended to produce po- 
rous membranes having small average pore diam- 

75 eters and is limited in heightening porosity. 

As described above, there have been no known 
method which is useful for producing a PTFE po- 
rous material having a high porosity and a large 
average pore diameter. 

20 

SUMMARY OF THE INVENTION 



26 The present inventors have conducted inten- 

sive studies in order to obtain a PTFE porous 
material which has a high porosity and large pore 
diameters so as to meet the recent demands de- 
scribed above. As a result, it has now been found 

30 that by use of a mixture of high molecular weight 
PTFE having a number-average molecular weight 
of 2.000.000 or more and low molecular weight 
PTFE having a number-average molecular weight 
of 1.000,000 or less, a porous material having a 

35 high porosity and relatively large pore diameters 
can be obtained by means of ordinary paste ex- 
trusion, stretching, etc. It was unexpected that low 
molecular weight PTFE having a number-average 
molecular weight of 1,000,000 or less, which has 

40 poor stretchability, can be well stretched in an 
unsintered state, although mixed with high molecu- 
lar weight PTFE, to give a porous material having 
practical performance. Furthermore, in view of the 
facts (a) that the method in which low molecular 
45 weight PTFE is sintered, crystallised, and then 
stretched (as described in JP-A-64-78823) pro- 
duces porous materials having small average pore 
diameters and (b) that increases in porosity and in 
average pore diameter are limited even though 
50 high molecular weight PTFE is used, it is surprising 
that a PTFE porous material can be obtained which 
has a higher porosity than conventional ones and 
also has large pore diameters by combining both 
the low molecular weight PTFE and the high mo- 
lecular weight PTFE. 
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The present invention has been completed 
based on the above finding. 

Accordingly, an object of the present invention 
is to provide a PTFE porous material having a high 
void content and a large average pore diameter. 

Another object of the present invention is to 
provide a process for producing the above PTFE 
porous material. 

Other objects and effects of the present inven- 
tion will be apparent from the following description. 

In one aspect of the present invention, a poly- 
tetrafluoroethylene porous material is provided 
which comprises a mixture of poly- 
tetrafluoroethylene having a number-average mo- 
lecular weight of 2,000,000 or more and poly- 
tetrafluoroethylene having a number-average mo- 
lecular weight of 1,000.000 or less, the material 
having been stretched at least uniaxially. 

In another aspect of the present invention, a 
process for producing a polytetrafluoroethylene po- 
rous material is provided which process comprises 
the steps of: forming a mixture comprising a poly- 
tetrafluoroethylene fine powder having a number- 
average molecular weight of 2.000,000 or more, a 
polytetrafluoroethylene fine powder having a 
number-average moieculac weight of 1,000,000 or 
less, and a liquid lubricant into a predetermined 
shape; subsequently stretching the formed mixture 
at least uniaxially in an unsintered state; and then 
heat-treating the stretched mixture at a temperature 
not lower than the melting point of poly- 
tetrafluoroethylene. 

DETAILED DESCRIPTION OF THE INVENTION 



The present invention is described below in 
detail. The term "average molecular weight" used 
herein means "number-average molecular weight". 

In the present invention, a mixture of a high 
molecular weight PTFE fine powder having an 
average molecular weight of 2,000,000 or more and 
a low molecular weight PTFE fine powder having 
an average molecular weight of 1.000,000 or less is 
used as PTFE raw materials. 

PTFE polymers having average molecular 
weights of 2,000,000 or more have conventionally 
been used extensively as a raw material for pro- 
ducing PTFE porous materials. Low molecular 
weight PTFE polymers having average molecular 
weights less than 2,000,000. particulariy less than 
1.000.000, have not been generally used for the 
production of porous materials since they show 
poor stretchability in an unsintered state, and there- 
fore high molecular weight PTFE polymers having 
average molecular weights of from 2.000.000 to 
20,000,000 have been used in that application. 



Such a general-purpose high molecular weight 
PTFE polymer may be used as the high molecular 
weight PTFE in the present invention. 

On the other hand, the low molecular weight 

5 PTFE used in the present invention must have an 
average molecular weight of 1,000.000 or less, with 
the preferred PTFE fine powder having an average 
molecular weight of from 200.000 to 1.000.000. 
The difference between the average molecular 

70 weight of the high molecular weight PTFE and that 
of the low molecular weight PTFE is preferably 
1 .000,000 or more, and more preferably 3,000.000 
or more. 

Although the mechanism of giving a porous 
75 material having a high porosity and large pore 
diameters according to the present invention has 
not yet been elucidated, it may be presumed that 
the PTFE having an average molecular weight of 
2.000.000 or more contributes to the formation of 
20 the skeletal structure of the porous material through 
stretching, while the PTFE having an average mo- 
lecular weight of 1.000.000 or less contributes at 
the time of stretching to attaining a high porosity 
and large pore diameters. Therefore, if the average 
25 molecular weight of the low molecular weight PTFE 
exceeds 1 .000,000, it becomes difficult to accom- 
plish the objects of the present invention. 

The ratio of the high molecular weight PTFE to 
the low molecular weight PTFE in the mixture 
30 thereof may be suitably determined according to 
the desired void content and average pore diam- 
eter. The larger the proportion of the low molecular 
weight PTFE. the higher the resulting porosity but 
the poorer the stretchability of the mixture. There- 
35 fore, the amount of the low molecular weight PTFE 
is, assuming that the amount of the mixture is 100 
parts by weight, generally from 90 to 10 parts by 
weight per 10 to 90 parts by weight of the high 
molecular weight PTFE. preferably from 85 to 20 
40 parts by weight per 15 to 80 parts by weight of the 
high molecular weight PTFE. and more preferably 
from 80 to 30 parts by weight per 20 to 70 parts by 
weight of the high molecular weight PTFE. In other 
words, the weight ratio of the low molecular weight 
45 PTFE to the high molecular weight PTFE in the 
mixture is generally from 90/10 to 10/90. preferably 
from 85/15 to 20/80. and more preferably from 
80/20 to 30/70. 

Each of the high molecular weight PTFE and 
50 the low molecular weight PTFE may be a combina- 
tion of two or more kinds of PTFE polymers having 
different molecular weights. The term "PTFE fine 
powder" used herein means a powder produced by 
coagulating a. PTFE dispersion obtained by emul- 
55 sion polymerization. 

As the liquid lubricant, various kinds of lubric- 
ants conventionally used in the paste-extrusion pro- 
cess can be employed. 
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Examples of such lubricants inciude petroleum 
solvents and hydrocarbon oils such as solvent 
naphtha and white oil, toluols. ketones, esters, sili- 
cone oil, fluorocarbon oil, solutions obtained by 
dissolving polymers such as polyisobutylene and 
polyisoprene in these solvents, a mixture of two or 
more of these, and water or aqueous solutions 
containing a surfactant. Among these, solvent 
naphtha and white oil are preferably used In the 
present invention. 

The mixing ratio of the liquid lubricant to the 
PTFE mixture may be selected within the range 
generally employed in the conventional paste-ex- 
trusion process. Generally, the amount of the liquid 
lubricant is preferably from 15 to 40 parts by 
weight, and more preferably from 20 to 30 parts by 
weight, per 100 parts by weight of the PTFE mix- 
ture. 

In the present Invention, a porous material is 
produced by forming a mixture comprising a PTFE 
fine powder having an average molecular weight of 
2.000.000 or more, a PTFE fine powder having an 
average molecular weight of 1,000,000 or less, and 
a liquid lubricant into a predetermined shape, sub- 
sequently stretching the formed mixture at least 
uniaxially in an unsintered state, and then heat- 
treating the stretched mixture at a temperature not 
lower than the melting point of poly- 
tetrafluoroethylene. 

The method for mixing the high molecular 
weight PTFE line powder and the low molecular 
weight PTFE fine powder is not particularly limited. 
For example, the PTFE fine powders and a liquid 
lubricant are put In a sealed vessel and mixed to 
form a mixture, or a dispersion of the high molecu- 
lar weight PTFE and a dispersion of the low molec- 
ular weight PTFE, which are separately prepared 
by emulsion polymerization, are mixed and then 
dried to form a mixture. 

A liquid lubricant is mixed with the PTFE fine 
powder mixture and the resulting mixture is formed 
into a predetermined shape by the paste-extrusion 
process as described in JP-B-42-13560 or by other 
conventional means. In general, such mixture is 
formed into a predetermined shape by preforming 
(pressure-preforming) the mixture at a pressure, for 
example, of about 1 to 50 kg/cm^ and the preform 
is then extruded with a paste extruder, rolled with 
calender rolls or the like, or extruded and then 
rolled. 

The shape of the formed mixture is not limited 
and may be a sheet, tube. rod. strip, film, or others. 
Thin sheets can be obtained by rolling. 

The thus-obtained unsintered formed mixture is 
then stretched at least uniaxially after the liquid 
lubricant is removed or without removing the lubri- 
cant. 

The stretching may be performed while the 



BNSDOCID <EP 0402901 A2_L> 



liquid lubricant is contained in the mixture or after 
the lubricant is removed by evaporation, extraction, 
etc. For removing the liquid lubricant by heating, 
the formed mixture is generally passed through a 
5 heating oven at from 200 to 330* C. In the case 
where a liquid lubricant having a relatively high 
boiling point has been used, removal by extraction 
is preferred. Where stretching is conducted while 
the liquid lubricant is contained in the formed mix- 
10 ture. the liquid lubricant Is usually removed before 
the subsequent heat treatment. However, if the 
liquid lubricant contained has a relatively high boil- 
ing point such as silicone oil or a fluorocarbon. the 
liquid lubricant can be removed simultaneously 
75 with the heat treatment. 

The stretching of the formed mixture in a pre- 
determined shape can be accomplished by me- 
chanically expanding the formed mixture in con- 
ventional procedures. In the case of a sheet, for 
20 example, stretching can be performed by regulat- 
ing the wind-up speed so as to be higher than the 
feed speed when the sheet is wound up from one 
roll to another, or by holding two opposite sides of 
the sheet and expanding the sheet so as to widen 
25 the distance of the two sides. In the case of a tube 
or rod, stretching is easily attained by expanding 
the tube or rod in the longitudinal direction thereof. 
Various stretching techniques may be employed 
such as multi-stage stretching, successive biaxial 
30 stretching, and simultaneous biaxial stretching. 

The stretching temperature is generally not 
higher than the melting point of PTFE. However, 
when stretching is conducted in a dry heat at- 
mosphere such as in a heating oven, stretching 
35 may be carried out in an atmosphere having a 
temperature not lower than the melting point be- 
cause of low thermal conductivity of PTFE. 

The formed mixture is generally stretched 1.5 
times (in terms of area) or more, but for attaining a 
40 high void content, it is preferred to stretch 5 times 
(in terms of area) or more. In the case of biaxial 
stretching, it is preferred that the formed mixture 
be stretched 2 to 10 times (in terms of length) in 
one direction, with the ratio of lengthwise stretching 
45 to crosswise stretching being in the. range of from 
1/5 to 5/1. 

The thus-stretched PTFE porous material is 
heat-treated at a temperature not lower than about 
327* C. which is the melting point of PTFE. while 

50 the porous material is kept in the stretched state. 
When heated to 327° C or more, the stretched 
PTFE porous material is prone to shrink, and fur- 
ther, if it is allowed to stand without undergoing 
heat treatment, it shrinks so that its porous struc- 

55 ture disappears or becomes uneven. For these 
reasons, the PTFE porous material is heat-treated 
in a stretched state. The heat treatment can be 
carried out according to conventional procedures. 
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The heat treatment Is preferably carried out by 
keeping the PTFE porous materia! in a heating 
oven having a temperature of, for example, 350 to 
550* C for a period of several tens of seconds to 
several tens of minutes. Formed materials are 
mostly sintered by heat treatment at such tempera- 
tures. 

The porous material thus heat-treated may be 
further stretched, whereby the porosity can be 
heightened even more. 

In addition to the liquid lubricant, additives and 
fillers may be incorporated in the PTFE mixture 
prior to forming and stretching. For example, color- 
ing pigments may be added, and other additives 
and fillers such as inorganic fillers, e.g., carbon 
black, graphite, silica, asbestos, glass powder, 
glass fibers, silicates, and carbonates, metal pow- 
ders, metal oxides, and metal sulfides may be 
incorporated for improving wear resistance, pre- 
venting low-temperature melt flow, and facilitating 
the formation of pores and for other purposes. 
Furthermore, for the purpose of promoting the for- 
mation of a porous structure, substances that can 
be removed or decomposed by heating, extraction, 
dissolution, etc.. such as ammonium chloride, so- 
dium chloride, and other plastics and rubbers, may 
be incorporated in the form of a powder or liquid. 

The PTFE porous material of the present in- 
vention is characterized as having a high porosity 
and a relatively large average pore diameter. Al- 
though properties vary depending on the mixing 
ratio of the high molecular weight PTFE to the low 
molecular weight PTFE and on stretching condi- 
tions, etc., there can, for example, be obtained a 
PTFE porous material having a porosity as high as 
80% or more, preferably 85 to 90%. and an aver- 
age pore diameter as large as 15 am or more, 
preferably 20 to 30 am. Such porous materials can 
be in various forms including sheet form and tube 
form and can have various thicknesses ranging 
from extremely small thicknesses to several hun- 
dreds am or more. 

Therefore, the PTFE porous material of the 
present invention can be used in various fields, for 
example, as a membrane filter with low pressure 
loss, a sheathing material for ultra-high-speed co- 
axial cables, a diaphragm, a lubricating sliding 
member, and an abhesive. The PTFE porous ma- 
terial of the present invention is also suitable for 
applications in which porous materials are used 
after pores thereof are filled with other substances. 
For example, a PTFE porous material of the inven- 
tion on which a pigment has been fixed is suited 
for use as the background reflector of an electroch- 
romic display. 

The present invention will now be explained in 
more detail by reference to the following Examples 
and Comparative Examples, but the present inven- 



tion is not construed as being limited to these 
Examples. 

In the Examples and Comparative Examples, 
porosities and average pore diameters were deter- 
5 mined as follows. 



10 



15 



20 



25 



Porosity 

In accordance with ASTM-D-792. the porosity 
was obtained from specific gravity measured in 
water {apparent specific gravity) and the specific 
gravity of PTFE. The larger the porosity, the better 
the permeability. 



Average Pore Diameter 

. In accordance with AST M-F-31 6-80. pore diam- 
eter distribution was obtained and an average pore 
diameter was calculated therefrom. 



EXAMPLE 1 



400 g of PTFE fine powder F-104 (number- 
average molecular weight 4,000,000 to 5.000.000) 
produced by Dalkin Industries, Ltd.. Japan was 
30 mixed with 600 g of PTFE fine powder CD-4 
(number-average molecular weight 500.000) pro- 
duced by Asahi Glass Co., Ltd.. Japan, and this 
mixture was further mixed with 260 g of solvent 
naphtha as a liquid lubricant. 
35 The resulting mixture was pressure-prefomned 

at a pressure of 50 kg/cm^, subsequently extruded 
with a paste extruder, and then formed into a sheet 
having a thickness of 0.3 mm by rolling. This sheet 
was heat-dried by passing it through a heating 
40 oven having a temperature of 200* C to remove the 
solvent naphtha. 

The resulting sheet was stretched uniaxially (in 
the longitudinal direction) at a stretching degree of 
100% (2 times) by means of a roll-type stretching 
45 machine heated at about 275' C. and then further 
stretched in the same direction at a stretching 
degree of 200% (3 times based on the state after 
the first stretching) with a roll-type stretching ma- 
chine heated at about 200* C. The thus-stretched 
50 Sheet was heated at about 500* C for one minute 
while kept in the stretched state, thereby sintering 
the sheet. 

The sheet-fonm PTFE porous material thus ob- 
tained had a thickness of 90 am, a porosity of 
65 90%. and an average pore diameter of 20 am. 



COMPARATIVE EXAMPLE 1^ 
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A PTFE porous material was produced under 
the same conditions as in Example 1 except that 
1 .000 g of high molecular weight PTFE fine powder 
F-104 manufactured by Daikin Industries. Ltd. was 
used as the PTFE. As a result, the porous material 
thus obtained had undesired properties, with the 
porosity being 80% and the average pore diameter 
being 5 am. 



EXAMPLE 2 



200 9 of PTFE fine powder F-104 produced by 
Daikin Industries, Ltd. was mixed with 800 g of 
PTFE fine powder CD-4 manufactured by Asahi 
Glass Co.. Ltd.. and this mixture was further mixed 
uniformly with 260 g of solvent naphtha. In the 
same manner as in Example 1 . the resulting mix- 
ture was pressure-preformed, subsequently extrud- 
ed, and then formed into a sheet having a thick- 
ness of 0.1 mm by rolling. This sheet was heat- 
dried to remove the solvent naphtha, subsequently 
stretched in the longitudinal direction at a stretch- 
ing degree of 100% (2 times) by means of a roll- 
type stretching machine heated at about 150*C, 
and then further stretched in the same direction at 
a stretching degree of 300% (4 times based on the 
state after the first stretching) in an atmosphere of 
about 330* C. 

The thus-stretched sheet was heated at about 
500 ' C for one minute while kept in the stretched 
state, thereby sintering the sheet. After the heat 
treatment, the sheet was further stretched in the 
lateral direction at a stretching degree of 50% in an 
atmosphere of 150* C. 

The biaxially stretched PTFE porous sheet thus 
obtained had a thickness of 50 um, a porosity of 
92%, and an average pore diameter of 30 um. 

This porous sheet was evaluated as an air 
filter, and was found to have a pressure loss (air 
flow speed, 5.33 cm/sec) of 6 mmHzO and a trap- 
ping rate for 0.3 um particles (air flow speed, 5.33 
cm/sec) of 95%. 



COMPARATIVE EXAMPLE 2 



A PTFE porous material was produced under 
the same conditions as in Example 2 except that 
1 ,000 g of high molecular weight PTFE fine powder 
F-104 manufactured by Daikin Industries. Ltd. was 
used as the PTFE. As a result, the thus-obtained 
porous material had undesired properties, with the 
thickness being 40 um, the porosity being 83%, 



and the average pore diameter being 10 um. 



EXAMPLES 

5 

350 g of PTFE fine powder F-104 produced by 
Daikin Industries, Ltd. was mixed with 650 g of 
PTFE fine powder CD-4 produced by Asahi Glass 

70 Co.. Ltd.. and this mixture was further mixed uni- 
formly with 230 g of solvent naphtha. In the same 
manner as in Example 1, the resulting mixture was 
pressure-preformed, subsequently extruded, and 
then formed into a sheet having a thickness of 0.1 

76 mm by rolling. This sheet was heat-dried to re- 
move the solvent naphtha, subsequently stretched 
in the longitudinal direction at a stretching degree 
of 100% (2 times) by means of calender rolls 
heated at about ISO'^C, and then further stretched 

20 in the same direction at a stretching degree of 
200% (3 times based on the state after the first 
stretching) in an atmosphere of about 330* C. This 
stretched sheet was heated at about 500 * C for one 
minute while kept in the stretched state, thereby 

25 sintering the sheet. 

The porous sheet thus obtained had a thick- 
ness of 60 um and a porosity of 85% and was 
found to be a high-porosity porous material suited 
for use as a sheathing material for coaxial cables. 

30 

COMPARATIVE EXAMPLE 3 



35 A porous sheet was produced in the same 

manner as in Example 3 except that 1,000 g of 
high molecular weight PTFE fine powder F-104 
manufactured by Daikin Industries, Ltd. was used 
as the PTFE. As a result, the porous sheet thus 

40 obtained had undesired properties, with the poros- 
ity being as low as 75^/o. 



EXAMPLE 4 

45 

500 g of PTFE fine powder F-104 produced by 
Daikin Industries, Ltd. was mixed with 500 g of 
PTFE fine powder CD-4 produced by Asahi Glass 

60 Co., Ltd., and this mixture was further mixed uni- 
formly with 240 g of solvent naphtha. In the same 
manner as in Example 1 , the resulting mixture was 
pressure-preformed, subsequently extruded, and 
then formed into a sheet having a thickness of 0.37 

55 mm by rolling. This sheet was heat-dried to re- 
move the solvent naphtha, and then stretched in 
the longitudinal direction at a stretching degree of 
550% (6.5 times) in an atmosphere of about 
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250* C. This stretched sheet was heated at about 
500 " C for one minute while icept in the stretched 
state, thereby sintering the sheet. 

The porous sheet thus obtained had an aver- 
age pore diameter of 20 to 30 jxm, a porosity of 
90%. and a thickness of 300 um. 

COMPARATIVE EXAMPLE 4 



A porous sheet having a thickness of 300 um 
was produced in the same manner as in Example 4 
except that 1,000 g of high molecular weight PTFE 
fine powder F-104 manufactured by Daikin Indus- 
tries, Ltd. was used. However, the porous sheet 
thus obtained had undesired properties, with the 
porosity being 81% and the average pore diameter 
being 5 um. 

According to the present invention, a PTFE 
porous material having a high porosity and a rela- 
tively large average pore diameter can be obtained 
by the combined use of high molecular weight 
PTFE and low molecular weight PTFE. 

The PTFE porous material of the present in- 
vention is useful as a filter with low pressure loss. 
Further, use of a porous material having a high 
porosity according to the present invention as a 
sheathing material for coaxial cables makes ultra- 
high-speed transmission feasible. Furthermore, a 
porous material of the present invention on which a 
pigment, for example, has been fixed in pores 
thereof is suited for use as the background reflec- 
tor of an electrochromic display. Thus, owing to its 
properties, the PTFE porous materia! of the present 
invention Qan be used for applications in many 
fields. 

While the invention has been described in de- 
tail and with reference to specific embodiments 
thereof, it will be apparent to one skilled in the art 
that various changes and modifications can be 
made therein without departing from the spirit and 
scope thereof. 



Claims 

1. A polytetrafluoroethylene porous material 
comprising a mixture of high molecular weight 
polytetrafluoroethylene having a number-average 
molecular weight of 2,000.000 or more and low 
molecular weight polytetrafluoroethylene having a 
number-average molecular weight of 1.000,000 or 
less, said material having been stretched at least 
uniaxially. 

2. A polytetrafluoroethylene porous material as 
claimed In claim 1, wherein said high molecular 
weight polytetrafluoroethylene has a number-aver- 



age molecular weight of from 2.000,000 to 
20.000.000. and said low molecular weight poly- 
tetrafluoroethylene has a number-average molecu- 
lar weight of from 200,000 to 1 ,000,000. 

5 3. A polytetrafluoroethylene porous material as 

claimed in claim 1 , wherein the weight ratio of said 
low molecular weight polytetrafluoroethylene to 
said high molecular weight polytetrafluoroethylene 
is from 90/10 to 10/90. 

w 4. A polytetrafluoroethylene porous material as 

claimed in claim 3. wherein the weight ratio of said 
low molecular weight polytetrafluoroethylene to 
said high molecular weight polytetrafluoroethylene 
is from 85/15 to 20/80. 

75 5. A polytetrafluoroethylene porous material as 

claimed in claim 4. wherein the weight ratio of said 
low molecular weight polytetrafluoroethylene to 
said high molecular weight polytetrafluoroethylene 
is from 80/20 to 30/70. 

20 6. A polytetrafluoroethylene porous material as 

claimed In claim 1. wherein said material has a 
porosity of 80% or more and an average pore 
diameter of 15 um or more. 

7. A polytetrafluoroethylene porous materia! as 
25 claimed in claim 6, wherein said material has a 

porosity of from 85 to 90% and an average pore 
diameter of from 20 to 30 um. 

8. A process for producing a poly- 
tetrafluoroethylene porous materia! which com- 

30 prises the steps of: forming a mixture comprising a 
polytetrafluoroethylene fine powder having a 
number-average molecular weight of 2.000,000 or 
more, a polytetrafluoroethylene fine powder having 
a number-average molecular weight of 1 .000.000 or 

35 less, and a liquid lubricant into a predetermined 
shape; subsequently stretching the formed mixture 
at least uniaxially in an unsintered state; and then 
heat-treating the stretched mixture at a temperature 
not lower than the melting point of poly- 

40 tetrafluoroethylene. 

9. A process as claimed In claim 8. wherein 
said high molecular weight polytetrafluoroethylene 
has a number- average molecular weight of from 
2,000,000 to 20.000,000, and said low molecular 

45 weight polytetrafluoroethylene has a number-aver- 
age molecular weight of from 200.000 to 1.000,000. 

10. A process as claimed in claim 8, wherein 
the weight ratio of said low molecular weight poly- 
tetrafluoroethylene to said high molecular weight 

so polytetrafluoroethylene is from 90/10 to 10/90. 

11. A process as claimed in claim 10, wherein 
the weight ratio of said low molecular weight poly- 
tetrafluoroethylene to said high molecular weight 
polytetrafluoroethylene is from 85/15 to 20/80. 

55 12. A process as claimed in claim 11. wherein 

the weight ratio of said low molecular weight poly- 
tetrafluoroethylene to said high molecular weight 
polytetrafluoroethylene is from 80/20 to 30/70. 
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